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Abstract 
The IUTAM Symposium on 50 Years of Chaos: Applied and Theoretical was held from November 28 to December 2, 2011, at 
Kyoto University, Japan.  The goal of the IUTAM Symposia was to celebrate the 50 years of chaos research from the discoveries 
by Professors Yoshisuke Ueda and Edward Lorenz and to discuss the state-of-the-art in applied and theoretical research on chaos.
In this Procedia IUTAM, the contributions of 41 groups were included with featuring the special lectures by Professors 
Yoshisuke Ueda and David Ruelle.   
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1. Scope of Symposium 
The symposium will focus on the development of theory of dynamical systems and its application since the 
discovery of chaotic attractors in models of physical systems by Ueda (Japan) and Lorenz (USA) in early 1960's. 
Following Poincare's seminal work in 19th century, nonlinear dynamics was studied largely by mathematicians in 
Europe, USA, and USSR. The symposium title "50 Years of Chaos" reflects the computational discovery of chaotic 
attractors, which ushered in a new age of chaos and dynamical systems theory. This theory comprises a broad range 
of analytical, geometrical, topological, and numerical methods for analyzing differential equations and iterated 
mappings. Applications of modern dynamical systems theory are spreading beyond the mathematical and physical 
sciences, although attention will be focused on mechanical, engineering and mathematical aspects in this IUTAM 
symposium. 
2. Scientific Committee and Organizing Committee 
The committee members are selected according to the proposal for the symposium to IUTAM and suggested by 
IUTAM Secretary General.  The 7 members of the Symposium scientific committee are listed in Table 1.  The 
members actively contributed to select speakers and organize the symposium.  The symposium was also supported 
by the International Organizing Committee and the Local Organizing Committee.   
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Table 1 Symposium Scientific Committee 
Committee member Institution 
Takashi Hikihara Kyoto University, Japan (Chair) 
Tsutomu Kambe The University of Tokyo (Former professor), Japan (Co-Chair) 
Dick H. van Campen Eindhoven University of Technology, Netherlands (IUTAM Representative) 
Philip Holmes Princeton University, United States 
Edwin Kreuzer Hamburg University of Technology, Germany 
Giuseppe Rega Universita degli Studi di Roma "La Sapienza", Italy 
Marian Wiercigroch University of Aberdeen, United Kingdom 
Lai-Sang Young Courant Institute of Mathematical Sciences, United States 
3. Short Summary of Symposium and Contents
     The symposium gathered international experts in the field of applications and theory of chaos, related to Physics, 
Biology, Mathematics, and Engineering.  After 50 years of the discovery of chaos, these research fields are 
apparently margining and researchers are interactive over generations like a fractal boundaries.  This Symposium 
confirmed it in the discussions.  Science includes inner battles between anti-concepts/principles.  Chaos shows it is 
not simple without an origin.  Therefore there is a difficulty to find the targets uniformly in the meso fields in global 
and local, discrete and continuous, solid and fluid, deterministic and stochastic.  Applications and theory are not also 
clear distinction of research.  There is no existence of simple inside and at meso-scale.  In the symposium the 
participants could discuss the future of next 50 years of chaos and started.  The symposium was an overwhelming 
success.  This was mainly due to the extremely high quality program, which was supported by wonderful 
participants from world.  The technical program was comprised of 50 lectures, including 5 special lectures, and 20 
poster presentations.  Based on the symposium program, this Procedia gathers the technical papers from 41 groups, 
including the plenary lectures by Professors Yoshisuke Ueda and David Ruelle. 
4. Structure of Procedia 
This Procedia is endowed with the address of Professor Yoshisuke Ueda based on the speech at the IUTAM 
symposium.  Reviewed articles by Professors Yoshisuke Ueda and David Ruelle are the highlights of the Procedia.   
It also includes the regular articles presented in IUTAM Symposium as oral and poster presentations.  The 
contributed papers are not all of the presentations because of the copyright of their data of presentations.  In addition, 
the selected presentations are invited to submit to the special issues of the AIP journal “Chaos”.  Therefore, the 
some articles are not included in this Procedia.   
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